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CLAIMS 



[Claim(s)] 

1. In 2 Rate Linearity Damper Which Has 1st Braking Rate in 1st Direction, and 2nd Larger 
Braking Rate in 2nd Opposite Direction a) The 1st inner measurement and cylindrical shape 
housing which has an inner circumference wall with the die-length direction center line, b) The 
piston rod which has the 2nd outer measurement smaller than said 1st inner measurement, c) A 
series of elastomer disk elements which have the horizontal surface part which engages with 
said inner circumference wall of said cylindrical shape housing while each exceeds said 1st inner 
measurement slightly and has the 3rd quite larger radial dimension than a shaft-orientations 
dimension, d) It has a backplate to each disk element which has the 4th radial dimension smaller 
than said 1 st inner measurement although it is put on the rear side of said disk element and said 
2nd outer measurement is exceeded when said piston rod moves in said 2nd direction, e) While 
said piston rod is moving in said 1 st direction, each elastomer disk element can enlarge flexibility. 
While said rod is moving in said 1st direction, into said longitudinal direction surface part of said 
disk element, make it possible to bend in the inner sense, miss to the direction of said center 
line, and it has a means. It is the 2 rate linearity damper characterized by hardening said disk 
element effectively, and enlarging the touch area between said longitudinal direction surface part 
and said inner circumference wall, therefore raising the level of braking while, as for said 
backplate, said piston rod is moving in said 2nd direction by it. 

2. 2 rate linearity damper according to claim 1 further equipped with means which maintains fixed 
spacing among said two or more disk elements. 

3. 2 rate linearity damper according to claim 2 with which means which maintains said fixed 
spacing is equipped with each disk element and metal sleeve formed in one, and said sleeves are 
surrounding said piston rod. 

4. 2 rate linearity damper [ equipped with the metal washer with which each aforementioned 
backplate was accumulated on the serial between one pair of elastomer disk elements ] 
according to claim 3. 

5. 2 rate linearity damper [ equipped with said one or more slots formed without having missed 
and extending a means through the 2nd reverse side in the 1 st field to each aforementioned 
disk ] according to claim 1 . 

6. It is the 2 rate linearity damper according to claim 1 which is equipped with said flange with a 
taper to miss, and by which the means was formed in said elastomer disk, and enables said 
flange with a taper to bend in the inner sense to the direction of said center line while said 
piston rod is moving in said 1st direction at said longitudinal direction surface part of said disk 
element. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

2 rate linearity damper The background and outline of invention This invention relates to the 2 
rate linearity damper which performs bigger braking in the 2nd direction than the 1st direction. In 
one embodiment, since an example locks the location of a piston rod effective in a proper place 
to housing until it receives the specific breakover force, braking is enlarged remarkable. 
This application is referred to and incorporated by this description about the accommodation 
type rocker bull equipment by which this field of this invention was indicated by this application, 
the United States patent application number 08th transferred in common / No. 424,925 by April 
1 9, 1 995 application, and the patent claim was carried out. 

Much applications give the 1st damping force in the 1st direction of a straight line to a gas 
spring, and need the suitable substitute which can enlarge resistance to motion of another 
direction remarkable as stated to the conventional application. Some of these applications need 
the capacity which locks a piston effectively to housing until they receive the specific 
predetermined breakover force. 

A wrap door is one of things with these applications about the hold opening rod for the clamshell 
half object of engine enclosure, the overhead location cargo bay in an aircraft cabin, and the 
oiling port of the aircraft, a resistance operation embodiment or a fixed operation embodiment — 
although both can be used for these or all of other applications, only the application of a fuel 
door needs the description of a rocker bull embodiment actually. 

Each disk is equipped with the backplate of the form of a metal washer using two or more 
elastomer disks with which the 2 rate linear damper of this invention was attached in the piston 
rod. In order to make crushing easy, as for each elastomer disk, it is desirable that plurality 
misses on one [ at least ] front face, and a slot is cut. An elastomer disk breaks and separates 
from a backing strip disk, only very slight resistance is given to motion, but a backplate 
reinforces an elastomer and makes an elastomer blister effective in the inner surface of piston 
housing in the direction in which the 2nd is crushed ordinarily in the direction in which the 1st is 
extended ordinarily. This generates the force of being about 5 to 10 times much as the 
resistance to motion of the 1 st direction, and resists motion. 

It gives the lock device in which each door is held to an open position until it prevents it, if the 
2nd example does not prevent the breakage over a door in response to the specific breakover 
force. There is the 1 st elastomer spring which swells outward horizontally in response to the 
effect of the 2nd spring in the device. The 1st actuator rod with which this embodiment is 
extended through the 1 st and 2nd springs, The 2nd short rod part by which bias is carried out in 
the direction which separates from the 1st actuator rod with the 3rd spring. Make the bias of 
said 3rd spring overcome and said 2nd rod part is made to engage with the edge of said 1 st rod. 
It has the lever extended horizontally [ in which hand control is possible ] makes it possible to 
carry out the unload of said 1st spring, and to resist and carry out the variation rate of said 1st 
rod to the bias force of said 2nd spring, and makes said resistance force remarkably small. The 
operation system which can move said inside body material to said outside body material by it is 
used. 

The various descriptions, advantages, and properties of this invention will become clear if 
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detailed explanation of the following of a desirable example is read. 

Easy explanation of a drawing The drawing of the following drawn in cooperation with detailed 
explanation has indicated the desirable example of the some of this invention. 
Drawing 1 is the side elevation of the partial cross section of the 1 st example of the damper of 
this invention. 

Drawing 2 a is the sectional side elevation of the 1st example of an elastomer disk useful to the 
damper of this invention. 

Drawin g 2 b is the end view of the disk shown in drawin g 2 a. 

Drawin g 2 c is the sectional side elevation of the 2nd example of a useful disk in the damper of 
this invention. 

Drawing 2 d is the sectional side elevation of the 3rd disk example. 

Drawing 3 is the end view of the engine to which the covering half object held at the condition 
that the damper of this invention opened was attached. 

Drawin g 4 is the sectional side elevation of the 2nd example of this invention equipped with the 
lock description. 

Detailed explanation of a desirable example The 1st example of the 2 rate linearity damper of 
this invention is shown in drawin g 1 in the gross 10. There are housing 12 and a piston rod 20 in 
a damper 10. Housing 12 is equipped with the 1st closed edge 14 and open end 16. The washer 
1 3 with desirable being made from a Teflon (trademark) polymer etc. is arranged at an open end, 
and is fixed by the usual approach of arbitration, such as a cap member (with no graphic display) 
which may be having the screw thread turned off by caulking, adhesives, or the edge. When the 
closed edge 14 is having anchoring eyelet formed and a piston rod 20 moves it in the contraction 
direction, the orifice 17 is formed so that air can escape from housing. In order to add an air- 
damping to the braking level given with the elastomer disk 22, the accommodation type valve 
element 18 can be formed. The valve element 18 may be equipped with one or more slots which 
attached the taper in order to change the air flow rate included in housing 12, and the air flow 
rate which comes out. 

a piston rod 20 — alienation — there are two or more elastomer disks 22 attached as 
maintained relation. The example shown in drawing 1 is equipped with the disk of four sheets. 
Probably, it turns out that it is the range of this invention two or more sheets and to have two or 
more disks 22 of three or more sheets still more preferably. Each disk is equipped with the 
cylindrical shape metal sleeve 24 covered with the elastomer layer 25 by the outside surface in 
this example of the disk 22 further shown in drawin g 2 a and 2b at the detail. The 1st edge of a 
sleeve 24 engages with the backplate 26 which has taken the form of a metal washer, and, on 
the other hand, an opposite end engages with the background of another washer 26. The 1st 
washer 26 engages with the shoulder 27 attached to the piston 20, and the last washer 26 is 
appropriately held with the bolt 28 thrust into the edge of a piston rod 26. Therefore, there is 
contact of a metal pair metal covering the whole die length of the piston head 30, and the 
relative position of the flange 23 extended beside a series of washers will remain fixed. 
The piston head 30 gives large braking more remarkable than another direction in an one 
direction (that is, a bigger resistance force is made to motion), namely, it is the important point 
of this invention that resistance of as opposed to contraction or crushing to the application 
expected is 5 of the resistance to expanding thru/or 10 times. Speaking still more concretely, as 
for damping force, in an one direction, it being desirable that it is about 7 times another 
direction's. Some expectable applications (namely, some applications replaced with a gas spring) 
need to be made into reverse so that the expanding force in which a disk 22 and the backing 
strip washer 26 are larger than a shrinkage force may be given. 

If the backing strip washer 26 is used, when moving in the direction which separates from a 
backing strip washer, the elastomer of a flange 23 will surely be hardened. Other SUTTEPPU 
may be taken in order to weaken the resistance to motion of an opposite direction. The 
underside of a flange 23 is having the elastomer removed in the 1st example of drawing 2 a and 
2b, as shown by the notch 34. This makes easy bending which separates a flange 23 from a 
backplate 26, and makes remarkably small the force applied to the inner surface of housing 12. 
Although it is shown that these notches are extended through a flange 23 only in a part, when 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/06/09 



This Fag© ' 



JP.1 1-51 1229.A [DETAILED DESCRIPTION] 3/4 >*— V 



flexibility is still larger, a notch 34 may make some integrity of components a sacrifice, and may 
be extended completely through a flange (and when a fabrication is easy). Desired flexibility is 
changeable by changing the thickness of a flange 23, the depth of a notch 34 and width of face, 
and the degree of hardness of an elastomer, the time of the diameter of a flange 23 being 
inserted in housing — an elastomer — 10 thru/or 12% — and — further — desirable — about 
1 5% — what is larger than the bore of housing 1 2 is desirable so that compression may be 
generated beforehand. 

Drawin g 2 c shows the 2nd example of elastomer disk 22'. In the example of this and drawin g 2 d, 
spacer ability is given with an independent sleeve element. Although the one apparatus sleeve 
configuration is more desirable, probably, it turns out that the description of two examples of 
these latters is realizable like an one apparatus sleeve. Flexibility is given in the example of 
drawing 2 c by annular ring 36' in one of disk flange 23', or both fields. By changing the number, 
diameter, and front face of annular ring 36', it can adjust so that a desired difference may be 
given to the force generated in the two opposite directions in the flexibility of disk 22'. 
The flexibility of 22" of disks is given in drawin g 2 d by flange 23" with a taper. Although the 
front face with a taper will probably be able to be arranged so that it may face in the direction of 
either, as for a taper, it is desirable to face towards contraction motion (turning to the direction 
of a sleeve). If a taper is arranged so that an opposite direction may be faced, it will become 
[ whether there being no motion and bending between the outer edge of 22" of disks and the 
inner surface of housing, between the relative motion between housing 12 and a piston rod 20, is 
allowed, and ], and the lost motion of an amount will be produced. 

in some applications, the motions among such have a desirable thing — 22" of disks can be used 
in that case. 

Drawin g 3 shows the application as an example of the damper 10 of this invention. The engine 
enclosure of an airplane draws the Johan object 33 and the bottom half object 35 on the 
developed location which enables engine maintenance, and is shown. Ordinarily, two dampers 10 
adjoin each edge, and are used for each covering half object, and each acts each other between 
each covering half object and base material 37. Probably, it may be made only more greatly, in 
order that a damper may deal with the weight of an excess the more, using many dampers 10, 
the more covering becomes large. The damper 10 is roughly shown to those closed locations by 
the dotted line. They will be appropriately held by fastening those contact edges with a screw 
thread etc. (with no graphic display), when the covering half objects 33 and 35 are closed. A 
damper 10 will maintain covering at the open condition until it regards it as the resistance of as 
opposed to [ when it opens ] a shrinkage force being [ being an aperture and ] stronger, and a 
machinist shutting covering with it being easy, since the damping force made in the expanding 
direction is small. For other applications, such as an overhead location cargo bay in an airplane 
cabin, the hold opening rod will function similarly. 

About some application, to lock an element effective in a proper place in the ability to set in the 
case of the hold opening rod for the airplane door attached, for example to the fuel port is 
desired. The example shown in drawin g 4 has such capacity. Hold opening rod 10' has piston rod 
20' to which the piston head equipped with elastomer spring or sleeve 40' was attached as 
indicated by the simultaneous connection U.S. application number 08th / No. 424,925. By 
crushing sleeve 40' to shaft orientations in response to the effect of 2nd spring 42', sleeve 40' 
swells radially and locks a piston rod effectively in a proper place to housing 12'. Sleeve 40' can 
be designed so that this relative position may be held, until the predetermined breakover force 
causes motion. If it designs so that it may become such breakover force, the breakage over the 
member held in the force in which a sleeve is larger than the breakover force, at the time of a 
carrier beam will be prevented. 

There is 1 st actuating rod 46' extended through the 1 st and 2nd spring 40' and 42' among 
operation system 44'. On these descriptions, bias of the 2nd short actuating rod segment 48' is 
carried out so that it may separate from said 1 st rod 46' by 3rd spring 50' shown as an elastomer 
spring (and it is an elastomer spring preferably). By 2nd spring 42', element 52' leans on flange 
54', and compresses sleeve 40' into shaft orientations (minding medium metal sleeve 56' and 
washer 58', respectively), and the radial swelling which locks piston 20' effective in the spot is 
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produced. Manual-lever 60' which crosses rod segment 48' and is extended being engaged, and 
advancing the inside of slot 62' side by side, once makeup of a fuel finishes Can make it 
overcome the bias of 3rd spring 50\ and rod segment 48' comes to engage with rod 46'. If 
advancing side by side is furthermore continued, rod 46' will overcome the bias force of 2nd 
spring 42', 1st spring 40' will be loosened, the swelling of a locking device is reduced, and piston 
20' enables it to move the inside of housing. It is prepared in the lower part of housing 1 2' so 
that the air with which orifice 17' was caught can be missed. Like a front example, in order to 
give the level of a request of an air-damping as a supplement to the thing of sleeve 40', in a 
request, an accommodation type valve may be prepared. Plain bearing 1 3' for piston rod 20' is 
held by snap-ring 27' at a position. The ends of housing 12' are closed with the edge cap which 
can receive in the hole which carried out the complementary form, and the same edge cap can 
take and replace them with bearing 13' and snap-ring 27'. 

Two or more examples of the 2 rate linearity damper which can be used as a hold opening rod in 
this description are indicated. These dampers give the resistance to large motion more 
remarkable than another side in one side, and in one embodiment, they lock it effective in a hold 
open valve position until they win popularity, if they do not receive the design breakover force. 
The comparison resistance to the motion in the two directions of a straight line is changed by 
changing many parameters which are not limited to them, although whenever [ number / of the 
slots located to one side or both sides of the number of the disks in a string, the thickness of a 
disk flange, and a flange 5 of the force in a resistance operation embodiment thru/or within the 
limits of 10 times /, and depth and taper / of a flange ], and the property of an elastomer are 
included. 

It will become clear to this contractor, after various modification modes, alternative modes, and 
alteration modes read the above-mentioned description. For example, loading spring 42' could be 
clearly arranged to the other end of 1st rod 46', without affecting actuation of equipment. All 
modification modes, an alternative mode, and an alteration mode which enter in an attachment 
claim have the intention of being considered a part of this invention. 



[Translation done.] 
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